Tea (Can7ellia sinensis L.) is consumed all over the world, and in particularly large quantities in Japan and China where it has been used for medicinal purposes for tens of centuries. It has been reported that tea has various bioregulatory actlvities:
anti-carcinogenetic (Kuroda & Hara, 1999; Lin et ul., 1999; Suganuma et ul., 1999, 200_3; Ahmad et a!., 2000; Cao & Cao, 1999; Lambert & Yan_~, 2003) , anti-metastatic (Sazuka et a/., 1997; Maeda-Yamamoto et a/., 1999; Isemura et a!., 199_3; Sazuka et a/., 1995), anti-oxidative (Bors & Saran, 1987; Hashimoto et a!., 2003; Okuda et al., 1983; Kimura et a!., 2002) , anti-hypertensive (Yokozawa et a!., 1994) , anti-hypercholesterolemic (Murase et al., 2002; Chlsaka et a/., 1988;  Matsumoto et a!., 1998), anti-dental caries (Sakanaka et a/., 1992; Hattori et a!., 1990) , antl-bacterial (Fukai et al., 1991) , and intestinal fiora amelioration activity (Okubo et a/., 1992) .
Catechins, a group of polyphenolic compounds, have been shown to be largely responsible for these activities.
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epigallocat-3 -O-(4-0-Allergy is defined as an excessive immune disease, and the morbidity of allergy in Japan is estimated to be about 30%. Many Japanese feel misgivings about the use of anti-allergic medicine as a because of side effects and mounting medical expenses, so there is a demand for the development of allergypreventive foods as physiological-functional foods.
Mast cells play a critical role in the effector phase of lgEdependent immediate hypersensitivity and allergic diseases (Galli et a!., 1999) . Cross-linking of high-affinity lgE receptors (FC8RI) with lgE and allergen initiates the activation process, leading to the release of preformed and de novo synthesized vasoactive amines, proteases, Ieukotrienes, cytokines, and chemokines (Kinet, 1999; Beaven & Metzger, 1993; Kawakami & Galli, 2002) . These chemical and polypeptide agents elicit various allergy-associated pathophysiological changes locally and systemically: for instance, the amines, histamine and serotonin, enhance vascular permeability, and cytokines, such as TNF-OC, recruit inflammatory cells to the site of allergen exposure .
We have reported that O-methylated EGCGS (epigallocatechin-3-0-(3-0-methyl) gallate and epigallocatechin-3-0-(4-O-methyl) gallate) (Sano et a/., 1999; Suzuki et a/., 2000;  Changes in Anti-Auerglc Components in Tea Shoot Fujimura et a!., 2002) and strictinin had anti-allergic action, and that the tea cultivar 'Benifuki' was rich in epigallocatechin-3-0-(3-0-methyl) gallate (EGCG3"Me) 
Materials and Methods
Chemical standards Epigailocatechin gallate (EGCG), epicatechin gallate (ECG), epigallocatechin (EGC), epicatechin (EC), gallocatechin gallate (GCG), catechin gallate (CG), catechin (C), and caffeine were purchased from Wako Chemical. Epigallocatechin-3_ -O-(3-0-methyl) gallate (EGCG3"Me), gallocatechin-3-0-(3-0-methyl) gallate (GCG3_ "Me), and strictinin were purified to greater than 98c;70 (Sano et a!., 1999; . These samples were dissolved in dis- , 1997) , in which anti-allergic action had been observed, using an il7 l'il'o type-1 allergic PCA test (Sano et a!., 1999) . In an in l'it/-o assay using murine mast cells, we also reported that EGCG3"Me had a histamine release inhibitory effect (MaedaYamamoto et a!., 2004), and that strictinin, which is a hydrolyzed tannin, had a strong inhibitory effect on lgE production As shown in Fig. 5A , the content of EGCG3"Me increased with the progressive growth stages of the tea shoot; however, the strictinln content decreased (Fig. 5B) . Likewise, the caffeine content gradually decreased, as shown in Fig. 5E . The progress of tea shoot growth could cause an increase free catechin content (Fig. 5F , G) and a decrease in caffeine (Fig. 5D) M. MAEDA-YAMAMOTO et a!. and ester-type catechins (Fig. 5C,E) . These results are consistent with previous studies (Maeda-Yamamoto et a/., 1996; Takayanagi et al., 1985; Saijo, 1981) . Interestingly, O-methylated EGCG increased while EGCG decreased in the growing tea shoot.
EGCG3"Me has strong inhibitory eft'ects on histamine release from murine mast cells or human basophils, in l'il'o type I allergy, and expression of Fc8RI. EGCG3"Me and EGCG4"Me was partially formed from EGCG by mouse liver in T'ivo (Sano et a!, 2000) . Some evidence suggests that as tea shoots grow, the biosynthetic pathway of the tea plant involves methylation of EGCG to EGCG3"Me.
To produce green tea containing large quantities of EGCG3"Me, it is suggested that fully-matured tea shoots should be used. While there has been some concern about the side effects of high caffeine intake, especially f~or babies and infants, our results show that caffeine content decreased as the tea shoots matured (Fig. 5D) . These results suggest that we should pluck fully-matured tea shoots after the optimum plucking date in order to manufacture anti-allergic, catechin-rich and low-caffeine green tea.
However, as the plants matured, strictinin content decreased sharply, as shown in Fig. 5B . From the levels measured on May 7th, strictinin content decreased by more that 209:~c over the previous month. We had reported that arabinosyl inosltol (Maeda- Yamamoto et al., 1996) , which showed the same behavior as strictinin in tea leaves, could be used as a marker of degree of maturity. We hypothesize that strictinin might also be used as the same marker. Ours was the first finding to show that strictinin is contained in the younger new shoot. Strictinin has an inhibitory effect on the production of lgE antibody, which plays a crucial role in immediate allergic reaction. Therefore, younger shoots should be used in order to obtain higher strictinin content. Since the contents of the two anti-allergic components peaked at different degrees of maturity, it is necessary to harvest tea leaves for each component separately.
Changes in EGCG3"Me and st/~ic'tinin c'ontents in T'a/'ious lea,f ollde/' To obtain further infomaatlon to help refine 'Benifuki' green tea efficiently, EGCG3"Me and strictinin content was examined based on leaf order in the first and/or second crop of tea. In the first crop, EGCG3"Me content is highest in the h~fth shoot and lowest in the stem, as shown in Fig. 6A . The stem content was only 3.5% of that of the fifth shoot.
In contrast, strictinin was highest in the bud and first shoot, and the content in the fifth shoot was approximately 30alo of that in the bud and first shoot. EGCG (Fig. 6C ) and caffeine (Flg. 6D) contents were highest in the bud and shoot, and decreased in lower shoots. The pattern of changes was the same as strictinin.
In the second crop of tea, EGCG3"Me content, regardless of the leaf order, was higher than that of the first crop season (Fig.   7A ). The EGCG3"Me content at the third shoot in the second crop of tea was twice as much as the third shoot in the first crop. Strictinin content was low compared to the first crop, and decreased by one-fourth at the bud and first shoot (Fig.7B) . Fully-matured shoots contained large amounts of EGCG3'1Vle, but the stem did not. These findings suggest that manufacturing of EGCG3"Me-rich green tea requires using fully-matured 'Benifuki' tea leaves under the fourth shoot at the late in the first crop or the third shoot at the second crop and refined by removing stems. This green tea is low In caffeine as compared with that made from younger shoots. In contrast, strictinln-rich green tea requires using younger new shoots from the first crop.
It is suggested that each component should be utilized independently.
